Introduction
In daily work, two challenging situations occur with patients with metastatic breast cancer (MBC), which are at the center of this overview: i) A patient with widespread metastatic disease dies 'surprisingly' after an intravenous chemotherapy given 24 h prior to death. The attitude of all involved parties (family, caregivers, physicians) can be best described by the Wuerstlein/Bauerfeind effects on response and survival [5, 7, 8] . Fortunately, data have become more comparable by the efficacy of a systemic treatment, which can be staged by measuring a marker lesion following the RECIST criteria [9] , making results comparable. But still, the different trial endpoints and crossovers make the comparison of clinical trial outcomes difficult.
Treatment Considerations
In contrast to well-defined national and international guidelines in adjuvant treatment, there is no strongly defined standard of care for patients with MBC, mainly after first-line treatment, and only a small percentage of patients are involved in clinical trials. The decision for systemic treatment should take into account the following factors influencing treatment options [1, 4, 6] : i) Patient-related factors: (biological) age, comorbidities, physical condition, personal preference (substance, application, interval, side effect tolerance), and motivation; ii) Prognostic factors: interval from initial diagnosis to metastatic disease, previous response to systemic treatment, rate of disease progression, number and location of metastases. iii) Biological factors: hormone receptor, HER2/neu; iv) Case-related factors: adjuvant and palliative pretreatment, option of surgical/radiology-guided excision of metastases; v) Symptom-related factors: need for fast intervention (vital involvement of visceral organs or brain), symptom burden; vi) Therapy-related factors: expected efficacy, type and extent of side effects/toxicity, complications during prior treatment; vii) Physician-related factors: estimation of prognosis, experience, setting, personal preference of agents, motivation of the patient, skills in supportive care/management of side effects; viii) Socioeconomic factors: social status, availability of agents.
Treatment in MBC must strictly balance the benefits of treatment and the possible side effects and therefore introduce as early as possible supportive treatment to maximize control of symptoms, prevent serious complications, and prolong survival while maintaining quality of life. Therefore, the adverse effects of any treatment need to be predictable, manageable, and reversible. Some paradigms in the treatment of MBC have changed: i) Excision of the primary breast tumor in MBC for tumor reduction, which has been retrospectively proven to improve DFS and OS [10] ; and ii) Combination and prolongation of biological treatments such as trastuzumab beyond progression [11] . It is evident that outcome varies depending on tumor factors and host factors [12] .
For some other solid tumors, the effects of palliative care have been found to be effective even on OS [13] . Palliative care is not the systemic treatment of metastatic disease, but means best supportive care treatment in the end-of-life care, which needs early integration in the therapeutic setting. Palliative care is defined as improvement of quality of life of patients and their families facing the problems associated with Despite long years of research, MBC remains incurable, and the median survival time is about 2-3 years after first documentation of metastasis. On the other hand, chronic MBC patients have been treated for many years, some of them to the 7th or 8th line of treatment. Approximately 10% of newly diagnosed breast cancer patients have locally advanced breast cancer and or MBC, and 20-85% in an adjuvant early setting will develop recurrent and or metastatic disease depending on the initial stage, tumor biology, treatment strategy, and diagnostic sensitivity [1] . Most frequently, metastases can be found in bone, lung/pleura, liver, brain, locoregionally, and intraabdominally, but all other organs can be affected. If a disease is incurable, like MBC, treatment should focus on optimal anticancer treatment aimed at prolonging overall survival (OS) and disease-free survival (DFS) and preserving quality of life, as well as providing symptom management and best supportive care including open and honest communication with the patients and their families.
During the last 30 years, OS in patients with breast cancer has improved [2] , with median survival of patients with MBC ranging from 20 to 28 months, mainly depending on location of metastasis and tumor biology [3, 4] . In a recently presented overview regarding OS and post-progression survival (PPS) in advanced breast cancer, a gain in OS was reported in only 19.7% of 76 trials (median gain 4.7 months) [5] . Improved OS was more frequent when there was significant gain in progression-free survival (PFS). The average median OS was 20.7 months in trials assessing first-line chemotherapy and 31.1 months in trials with first-line hormone therapy. PPS represents two thirds of patient survival after the trial. Gueth et al. [6] reported the following data for an unselected patient group comparing the intervals from 1990 to 1997 and from 1998 to 2006: median metastatic disease-specific survival increasing from 16 to 21 months with a surprisingly high number of patients with no treatment in MBC (10%; > 70 years: 19.3%). Only 26% received more than three chemotherapy lines, and the 3-year survival rate was 38.5 vs. 23.8%, and 5-year survival 16.6 vs. 12.6%.
Little data exists on prolonging OS [1, 5] . For years, OS was considered to be the most important therapeutic objective in MBC. However, OS is also influenced by therapies used after participation in a given trial, the fast implementation of promising new substances, alternative medications not reported to the doctors, or the setting. Because a lot of trials are underpowered to show OS differences, PFS and time to progression (TTP) have been introduced in the course of trials in MBC as primary endpoints. Prolonged PFS and TTP however do not always translate into better overall survival. PFS and TTP are available earlier and independent of postprogression treatment and crossover. The majority of trials use response rate (RR), PFS, and TTP (typical surrogate parameters) as primary endpoints, taking into account the limitation of response assessment as an indicator of treatment benefit in oncology and the missing link between treatment Breast Care 2011;6: [35] [36] [37] [38] [39] [40] [41] Duration of Systemic Treatment in Advanced Breast Cancer 37 of end-of-life care competence and helps to improve the patients' experience of care, to avoid conflicts, and to enhance physicians' satisfaction with their relationship to the patients and their families.
Special Treatment Options in MBC
A wider array of agents is available for the treatment of MBC. Since MBC is estimated to be a chronic disease, therapy should be given continuously until best response is obtained or tumor progression occurs, and therapy should be stopped in non-acceptable toxicity situations. The benefit of treatment beyond progression is proven for endocrine therapy as well as for HER2/neu targeted therapy, in respect to treatment toxicity and safety. In chemotherapy, the number of treatment cycles is unclear, and depends on (long-term) toxicity and patient choice. Despite years of research and clinical trials, no predictive factors for MBC are available for routine clinical use. This underlines the relevance of re-evalua tion of predictive marker/tumor biology in the metastases by biopsy, including hormone receptors and HER2/neu [20] [21] [22] . All recommendations and guidelines can be found at www.ago-online.de.
Hormone Receptor-Positive MBC National and international guidelines recommend the use of endocrine treatment as first-line therapy in patients with hormone-sensitive MBC. Aromatase inhibitors with a variety of steroidal and non-steroidal agents are recommended as first-line therapy in postmenopausal woman [23, 24] , and tamoxifen and fulvestrant as a treatment option after failure of first-line endocrine therapy. In premenopausal woman, the first choice is tamoxifen and ovarian suppression or aromatase inhibitor plus ovarian suppression. In the case of failure of both substances, fulvestrant is used as further therapy [23, 25] . Endocrine therapy after chemotherapy as maintenance has shown better TTP and OS [23] . Endocrine therapy also can be used in combination with HER2/neu targeted therapies (trastuzumab or lapatinib) and is indicated in patients not selected for chemotherapy, with better RR and PFS [26, 27] .
HER2/neu-Positive MBC
The addition of trastuzumab to chemotherapy in the first-line setting resulted in an improved TTP and OS [28, 29] . Benefits have been shown for different combination therapies with best OS in trastuzumab plus capecitabine [30] . Upon disease progression, there are two options: continuation of trastuzumab with another systemic treatment (extension of trastuzumab) [11] or switch to another targeted therapy. The additional use of lapatinib has proven beneficial [31] as well as the combination of trastuzumab and lapatinib [32] . Monoclonal antibodies alone or in combination, such as pertuzumab, are under investigation. Trastuzumab-DM1 is a novel HER2/neu life-threatening illness, through the prevention and relief of suffering by means of pain and other problems, physical, psychosocial, and spiritual (WHO definition of palliative care, www.who.int). Palliative care provides relief from pain and other distressing symptoms; affirms life and regards dying as a normal process; intends to neither hasten nor postpone death; integrates the psychosocial and spiritual aspects of patient care; offers a support system to help patients live as actively as possible until death; offers a support system to help the family cope during the patients illness and in their own bereavement; uses a team approach to address the needs of patients and their families, including bereavement counseling, if indicated; will enhance quality of life, and may also positively influence the course of illness; is applicable early in the course of illness, in conjunction with other therapies that are intended to prolong life, such as chemotherapy or radiation therapy, and includes those investigations needed to better understand and manage distressing clinical complications.
Data on the patients' view of health-related quality of life is rare. Nowadays, patients (and families) should know about the prognosis of MBC and the effects of modern treatment options. Many patients still would choose chemotherapy for a small benefit in health outcome [14] and willing undergo treatments that have small benefits with major toxicitysometimes without being given realistic information about the different options of care and the effect on life quality. Patientshared decision making remains difficult in palliative care [15] . Shared decision making has an impact on patient anxiety, recall of information, and satisfaction [16, 17] with the consultation and the emotional support given. Encouraging this participation should be the standard approach to patientdoctor communication.
To find the optimal management of MBC and the optimal timing for deciding on best supportive care remains a significant therapeutic challenge. Protocols for delivering bad news have been developed, such as the SPIKES protocol consisting of 6 steps to facilitate this complex communication task and prevent miscommunication. SPIKES means: Setting up the interview, assessing the patients perception, obtaining the patients invitation, giving knowledge and information to the patient, addressing the patients emotions with empathic responses, and giving strategy and summary [18] . To structure the communication of important information and to ensure competence in end-of-life care for physicians, Gunten et al. [19] describe a 7-step approach for communication and relational skills: Physicians should prepare for discussions by confirming medical facts and establishing the appropriate environment; establish what the patient and family know by using open-ended questions; determine how information is to be handled at the beginning of the patient-physician relationship; deliver the information in a sensitive but straightforward manner; respond to emotions of the patients, parents, and families; establish goals for care and treatment priorities when possible; and establish an overall plan. This application is part Wuerstlein/Bauerfeind these pathways and substance groups is needs with respect to efficacy and toxicity effects.
Other Treatment Options
Bisphosphonates are indicated in all patients with bone metastasis [38] [39] [40] , and newer substances such as denosumab are under investigation. In patients at risk of fracture or spinal compression, (neuro-) surgical intervention followed by radiation therapy for stabilization is needed [41] . In brain metastases, neurosurgical interventions and an interdisciplinary approach with surgeons, radiologists, and oncologists [42] is mandatory. Generally, the effects of surgery on tumor growth are not well enough defined [43] but promising. For burden relief, pleurodesis or ascites puncture [44] are options to relief symptoms. Adequate pain management is an essential basic part of medical treatment. Therapeutic options have become complex with large numbers of agents and mechanisms and other modalities such as surgical, pain management, or palliative procedures. New predictive factors of response and maximum benefit of a drug, with a minimum of side effects, must be the target.
Better defined translational research programs in MBC are needed to determine response potentials. The development of new inputs such as genomics and proteomics, or gene sequencing will improve our ability to better tailor individual treatment while respecting patient decisions and introduce better palliative care possibilities to prolong survival in a good quality of life setting. In the treatment of MBC, breast specialists and oncologists should focus on centralizing experience, improving standard of care, and providing palliative care with therapy management based on risk evaluation, predictive factors, toxicity risk, and the preference of the patients and perhaps their families. Factors such as performance status, cancer history, fatigue, dyspnea, reduced oral intake, use of strong analgesics, brain metastases, leukocytosis, and elevation of lactate dehydrogenase (LDH), creatinine, bilirubin, depression, and anxiety should be taken into account more [45] as these factors have an impact on survival and can be used in prognostic scores [46, 47] with good prediction of 3-week survival and in care planning and communication.
The European Association of Palliative Care has defined the following 6 evidence-based clinical recommendations for prognostic factors in advanced cancer patients. Using and communicating prognostic information is one of the core clinical skills and should be part of a multidisciplinary palliative care approach [48, 49] : i) In advanced cancer patient management, physicians should base their decisions about therapeutic interventions and settings of care considering both quality of life and life expectancy. An accurate prognostication of life expectancy will facilitate decision making both for professional carers and for patients with their families; ii) The clinical prediction of survival is a valid tool to obtain a general prognostic evaluation of patients, but is subject to a series of antibody drug conjugating trastuzumab and maytansine as a highly potent drug for which phase II trials have demonstrated strong clinical benefit in heavily pretreated patients. As mechanisms of resistance are known, new substances are on their way to clinical trials.
Chemotherapy
Cytotoxic chemotherapy is the treatment option in patients with aggressive disease, symptomatic disease (e.g. pain or acute dyspnea), short DFS since the last treatment, hormone receptor-and/or HER2/neu-negative disease, refractory disease for endocrine options, or indication for combined antibody treatment. There is no predictive marker for the use of chemotherapy and no defined target [33] , and very often patients are heavily pretreated.
The use of anthracyclines and taxanes as the most understood treatment option in MBC is very often limited due to its use in the adjuvant setting [8] . Agents such as capecitabine, vinorelbine, or combinations with gemcitabine or ixabepilone have demonstrated benefits. In triple-negative MBC, little data is available on platinum-based regimens [23] and upcoming data on the use of PARP inhibitors. Novel agents such as nanoparticle albumin-bound paclitaxel, epothilones, or substances such as vinflunine, eribulin and trabectedin are being developed.
Examining the literature on combination chemotherapy versus single-agent chemotherapy in MBC, there is little data favoring the combination with respect to OS [1, 5, [33] [34] [35] . Therefore, single-agent therapy should be preferred in the absence of rapid clinical progress, life-threatening metastases, or a need for rapid symptom control. There is evidence for the use of weekly regimens in comparison to 3-weekly treatments [36] as well as a trend towards the development of new application forms. In some patients, weekly chemotherapy can be given as well as endocrine treatment as long as no progression occurs and side effects are manageable. So far, best survival rates have been reported for combination chemotherapy and biological agents compared to chemotherapy alone or in combination, such as capecitabine plus trastuzumab with an OS of 24 months [30] .
Anti-Angiogenic Agents
Angiogenesis is regarded as a key target in the development of next generation cancer therapy strategies, as the growth of vessels is needed for tumor growth and survival. Today, a combination of inhibition of the vascular endothelial growth factor (VEGF) ligand or the inhibition of VEGF by small molecules such as tyrosine kinase inhibitors are possible strategies. Substances such as bevacizumab are available, and side effects of these agents seem to be tolerable [1, 23, 28, 37] . New data show efficacy for multi-targeting small molecules inhibiting tyrosine kinases and VEGF or mTOR inhibitors but up to now with elevated toxicity. Therefore, further investigation of Breast Care 2011;6: [35] [36] [37] [38] [39] [40] [41] Duration of Systemic Treatment in Advanced Breast Cancer 39 dency to overestimate survival as this is affecting patients prospects for achieving a good death. Wrong patient expectations maybe influenced by overoptimistic physicians. Interestingly, most patients want a qualitative prognosis, and only half of them want a quantitative time prognosis [53] . It is of key importance to find out what the individual patient wants to know [54] . In terms of the expectations of family members, the majority of men prefer an immediate disclosure of their wife being at an incurable stage of MBC, but only 41% of these husbands received this information during the last week of the patients life or not at all [55] . Clinicians must try harder to integrate the family in treatment decisions.
In rare cases, administration may take the unusual attitude that dealing with terminally ill patients could convey a bad image. Not surprisingly, there is only little information that has dealt with the question when to stop anticancer treatment in this context. All multidisciplinary team members treating patients with advanced breast cancer must bear in mind that stopping anticancer treatment does not mean to stop all treatment but to focus instead on the patients' needs adapted to the reality of progression and end of life [56] . Knowing when it is time to shift from life-prolonging to more palliative approaches based on quality of life and comfort is emotionally and clinically challenging for patients, families, and physicians [57] . So questions remain regarding communication and communication skills, or what information should be given and how. Physicians -ideally having built a long-term relationship with the patient -can best help the patients decide which treatments are appropriate by taking time to explain all curative and palliative care options, if needed repeatedly, providing honest and timely prognostic information, making clear recommendations where desired, and facilitating patient-family discussion while respecting the familial and cultural background and affirming patients' choices as well as encouraging hope and a sense of control.
Conclusion
As long as there is agreement from the patient's side and experience in an interdisciplinary setting including early integration of palliative medicine, systemic treatment in MBC can be continued. Physicians' skills to estimate remaining lifetime in terminally ill patients must be improved to enhance shared decision-making. In the situation of terminal illness, palliative medicine in terms of best palliative care is the issue. Studies are urgently needed in the field of treatment and communication with terminally ill breast cancer patients.
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factors that limits its accuracy; its use is recommended with other prognostic factors; iii) Clinicians can use a number of clinical signs and symptoms that have proven to be associated with life expectancy in this patient population: performance status, cancer anorexia-cachexia syndrome signs and symptoms, dyspnea and cognitive failure or delirium; iv) Clinicians can use some laboratory variables associated with life expectancy: leukocytosis, lymphocytopenia, and high C-reactive protein. The need for a blood sample should be balanced with the clinical advantage that is envisaged and never taken lightly; v) Clinicians can make use of some easily applicable prognostic scores to make a rapid prediction capable of identifying classes of patients with significantly different life expectancies. At the moment, the Palliative Prognostic Score is the more readily available system including most of the factors; vi) Establishing a prognosis is part of the therapeutic alliance, patients have the right to be informed or not to be informed about their prognosis. Using and communicating prognostic information should be within the context of a comprehensive, individualized, patient-centered approach.
Considerations for Terminally Ill Patients
At this point, we would like to summarize the question 'How long does it make sense?' as follows: It makes sense to treat as long as any of the chosen therapeutic modalities will achieve tumor reduction and prolong remaining life time while maintaining a low rate of toxicity. However, especially in the light of this 'Breast Care Issue', there is a second implication to this question. It is still a fact that many patients with metastatic disease will be offered anticancer therapy until the end of life, and it may still happen that patients will receive chemotherapy until the end of their days despite it having been obvious early on, from a clinical point of view, that anticancer therapies cannot influence the course of disease and that the side effects of chemotherapy, surgery, or radiation outweigh the benefits. The imbalance between the realistic estimation of the 'point of no return' and the helpful use of anticancer therapeutics can be influenced by a wrong clinical assessment of disease progression and survival prediction. Gripp et al. [45] have shown that the survival of patients for more than 1 month is overestimated by physicians as well as the tumor board team in more than 70% of patients. Physicians constantly overestimate survival for patients with cancer. It has been shown that the question 'Would I be surprised if this patient died in the next year?' improves the end-of-life care by identifying patients with poor prognosis and is simple, feasible, and an effective tool for identifying patients with an increased risk of 1-year mortality [50] . At the same time, in 25% of cases, the clinical prediction of survival of the next 7 days was correct [51, 52] . This means, that clinicians caring for patients with terminal cancer need to be aware of the ten-
